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cr,,;lws wcrc ovi'r 2 times nartunl in bc,tll 
. . ;;.ic:~ons. 1:: ;ic!Jition, tht: pcnk syi;ll.icsis of 
n 2 - c : ~ ~ : l ~ : i ~ i l  2s x:otctI on thc 34-1io1i. 5)-nti~csis 
(111 ii.. 1 : i ~ .  51 \vns ;;i:~i::etl at  6 !:91ur; ;liter 
~r;~i!s;rl;lr;t ;is ~~l l i j>; l rc t i  to 12 ho:li.~ ir :  the 
:iclr~;;~i;. Coinciderit with t!ic incrcnsi~i o\.er- 
dl form;:tioii rnte o i  tiic (~.~-:;lob~i:it;, a 
;1inritc11 i,ic.rt.nsc in synthesis o f  rn~tco;~roteins 
was notcci. Ari enr:icr nlasimurn s~.iitl:esis 
was also st.i.ii with illis iraciion after tr;ir~s- 
;>I;~l:i;~ti(,il ;IS c ~ i i ~ l ~ ; ~ ~ ~ c ( l  to the prctr;tnspl;int 
curve. 'i'llt~s 1l.c liighcst specific nctivity after 
tr;llisl~l.rii; wns sccn at 3 hours in conllx~rison 
tc, !I I1oui.s i l l  thc 11ornial (Fig .  4 ) .  
i,;.;+c-r i;lrrriiio~r 2-cs1.r.-A progrcsslvc rise 
in a;/:nli~rc plros,hham.sc and total and dircct 
5iIit-1rll;tr mas noted in 4 animals. The fifth 
clog sur..:ivcd mly long enough .for the pro- 
tein sy:~thcsis study (Llog 5 ) .  Thc  alkaline 
r!l~)s~)n;\t;v+e rose earlicr than the bilirisbin 
Icvcls i , ~  3 (logs. 1:oth increased sin~ultane- 
ALdLMlt.. A X 3  TOTAL ?ROTEIN LEVELS 
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e l r - a  
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DC;,'i .".FTEW TRANSPLANT 
I ~ I I B ~ J -  i i i !lie it)lii-iIi nniuinl. 't't~csc till~ii~igs ;lr.c 
c~~i;.;i>!crit w ~ t l i  tiiosc scportetl in prcl.iu~ls 
S L I I ~  lics.lO.il Total c/~o/c.r!crol ro:;c i l l  3 cli,gs. 
111 2 o f  iltcsc .'I ;t~iii:::i!c flicrc .v;;s a twofoitl 
i~t~.i ' t*:~>?. ,\ftcr :in 111itinI sisc in o ~ i c  nii ;n~:~l 
i: l )lrc 11, tlicl-c was n innrk~t i  tlrop i r i  t<it;~l 
c i t ,~ ics tcr~~i  2 days bcfosc t;lc c l c n ~ l i  of tile 
a~!:~li,il.  T;IJII~O/ t ~~r / i ( z ' i t y  iricsc~.sc(l in sniall 
niiic~u:its ovcr bnsciii:c vnlucs i:l 2 an;m::is 
and b1:oivcd i i O  significant ci.r\iiges in ilic 
thisii t!og Crpiraliw ,'7occrilatioi1 tests wcrc the 
1c;tst col~sistcnt of all, rangiriil; irolll 14- to 
,. 3 
.> -:- nt vnrio~is timcs aitcr  t r a i~sp lnn~ .  L>vg 1 
silvr.,~icii n 4 4  rcnction on thc tent11 post- 
:t.;l:t~pin:~t day but varictl il-oin I +  to 2-1- 
i)c iurc acii af tcr this. 
7 ' 0 1 ( 7 !  f ro tc i l~  :incl S C T ~ L I I L  n::):~:~;in I C V C ~ S ,  2 5  
tictcrinincil by routinc clinic,tl 1:~lioratory 
~tlcthotis, ivcrc ;lot signific;,i;tly nltcrcd cx- 
cc,)t tlin: a drop occ~rrrcil bclorc: ticxtlt. Thus ,  
tlic  to:;^! protein ;c~.cls in Co; I v;iricd i ro i i~  
ia.3 t o  6.0 :I;>. 7;. up to tlic 11:11 post-trctns- 
;): ',:it I:>\.. t> i l  :;-,? 5th ail(! (Ia:,r j11.q~ 
. , , ,  ,. . ; . : J  ai<s:i:!i. ;!:; i t j i , ; ;  SCrI",i ;!;'o:cili ;C,\,I>! 
t , 8 , : I . B , , L :  I .  t o  .i.:-~ :,ii<i dl . , !  st,:. 7; rcs!>ecti\rci!; 
. . .  
' %  \:i;>,:,;,r ;,:%:t?;.,i >,--. , "S st?c;i :! 8; . + , :  I l b l  ;iil)ll:l~l: 
i ~ ;  ~ V ; I ~ \ . ; I  L ~ L ,  t~ri ; i i~ti i l  ~aitiil,;< \ , ' . is 2.1 ~ i ~ t .  :,; 
. . 
':~ ! . t) ; :I ,~,!i .( , t i  to -5.4 gill. <;& ! lt~i<j, > 1 ~ ~ l l i ~ ~ > i : ~ i i . ,  
, 7 '  . , . . . 
i i i l \ i  .". xiti. ', p 011   ti:^ l:lg!:iii ~ ~ 1 1 ~ 1 - ~ ~ ~ 1 , : , 1 ~ ~ i . ~ ~  
, - .  -~ 
<! , I \ -  , i a l ; .  3 )  
,.. .. . lL,'!:U/,/,r!;7)t- cll(l1lg<~.~ ill sPr~'!.ii ?st>!cii15 ;, ; 
. . i;si:><*r c i~~ t i - t> l ) j i ( i i .~ : ; i~  ; ; s  d < t ~ ~ i i i ; ; ; ~ < i  1 ) ~  g ' ~ , , ~  
-.. 
* - 
: \ , , . i i l i~t:  ivcsc n"; sccn in ov~;. ;J  dctem:ir.a- 
:ions. S;~cciiic niobiiity iiier;surcments, how- 
ever. \irere not dctermincd. 
is tlic I:ti.gcst l i o ~ ~ ~ o ~ c t i o u s  m;iss of aittigcr~ic 
ccils wi~icli c:in l ~ c  tsailsl)l;~ntctl in ~i i ; rn~nl ; i l s .~~ 
Sincc tllc rc~irulocndotliclial system [,lays a 
,.ole in -/-globulin p r o c l ~ c t i o n , ~ . ~ ~  the incrcasc 
in y-glt~l~rilin s~n thcs i s ,  :IS sccn i r i  tlic 1,rcscrlt 
stri~ly, nlosl iilicly ilriscs from thc rcticulo- 
cntiot11:li;il systciil. This is' su[)portcd 1)y thc  
following stutlics by otllcrs. 
1.ijo m b o c  has shown an  intensc proli fcra- 
tiorl of plasma cclls in thc splccn of ra1,I)its 
chnllcrigctl wit11 bncterial and foreign protein 
alatigcns. Thcsc prolifcmtive changes wcrc 
c t ~ ~ i . ~ l ; i t ~ t l  witii increnscs in serum globulin 
\vhicIi Ic 1 to the conclusion that plasma cclls 
~)rodu,:ctl :nost a n t i b o t l i c s . ~  strikinqly 
siriii1a:- plasriia ccll and Iymphocytic prolifera- 
tic>ii was noted in many organs following 
total i iomotra i~s~j l ;~~~ta t io l l  o f  the (log 
m.. 
r l l ~ ~ ~  a~i thors  concluded that tlic rcticulo- 
~ i ~ t i o t h ~ l i ; ~ l  systcrn was stimulated by the 
ilon~ograft rcjcction n~ccharlis~n." At1dition:il 
ckiclcl- ce is fo\~titl in llomojiraft prolong;i! ita 
si~lciics such ns t :~c  0.1~ by Zukoski : i ~ l t l  ass,)- 
c:ae~.~"i'I~e:~e woriicss siiowctl !i~.rt  an i;;. 
I. .r ,-c.ci  al~sc~icc. of liic gci.~i;ii~ai c.crltc;l-> ,if li4q* 
..... ; , ,,I$I:L:~C sy\ic.~i; css~.rlc~l liie iii~rtlsi~;. cii t i , , ,  
! i l ,~ i lO~i ' : i~~ 1 c j (~~ i io l1  l l l ~ ~ l i A i , i ~ ; 1 ;  :lli(i i 1 1  ( t .  
,t.siigt?t! srlsviv;~i 0l the i i~ l i~>ut l~ .~i \ \ i r~~i : i  t,,: 
. . .  , . j < i t i i i ~ ~ .  'S!;< X~ S;IIIIIC,I  CcritCi> (>! t ! ) ~  I Y ~ I I ~ I : I  
i;!)t!e ;i::ti sli;ci.l~ a;-c ilic sourcc oi  tlic ~i;:*li;- 
I i i ? l -  ; ~ i : ( i  sl>12iL.si~cd ]yill]~~l<)t:ytc.~. l\;is~iCr 
assozi;il,::, stntc ill n scc'cnt rcvir\v ti;:ri 
i i ~ c . ~  ccils c l u i i ~  ;.viilh tile plasinn ccii, ai'e 
i>c'llaps the main sells produciilg an;illotiy 
giouulin.14 'A-hus, i t  is appnrcnt that cclls oi 
t l ~ c  rctic111oc;;tlothcliai system that produce 
-l-filob~~lin xntil~otly are  also prominc,~t iri 
r a y : ,  L &,L ! : i~ to i~g j~ ; i l  clinngc5 in tiic tissues ot' the rolc ni' homograft rejection. I t  is rcnson- 
:~ble to :~ssumc tliat incrcascd -y-gioliuiin syn- 
~ i i c  ; :w i t  ioilowi,:,; ti)t;ii l~n.,~oi:--,i~spia~-~~:iti.~i;. 
. . ' I  !,ll.sis ,: sccli after  liver trnt~splant is caused 
<,:* i:;c t - : : i ; i ~ ; ~  lil.-t:s 11a\.c / > < % ; , i ~  < i ~ ~ ~ r ~ l ) ~ t . i  ';>* 
, 
. . . ,;. s! irtlu;;i~ior, o i t l ~ c  relic:i~ltic~i~lotl~cli:ii sys- 
: \*< c , f s . , i  :~:i: ,<>~i:. ic~.,  ; i i , j  i ~ x ;  :-,::,:.;:i ; i : ~ ( :  S -  . 
I,;,,r.; ,,.;.,., :<I." sil.iiiili:4 : . , , f :h occ,:i. i:: i t ' i l l  'IS :l :ChUlt C J ~  ~10iilOglXft r ~ j ~ ~ t : O i i .  
. . . . < .  . 
. , , c  : :.,.:*, oi  i,l,L, rc:ie.r; (;cil,, j:., i:,iq,i sysici,z, >;;,ore a ~ i ( i  :issocintcs i i i  tl~cii- st1iiik5 :L(:<-: 
, % . . ii ,.cr t r 7 .  . < 7 * , . !  
1 . i : . : ;:i~ . . u I s ~ ~ , A . , ,  iTiNji-ttd i1t0 ii>~;(,..;:t: iii 
. . 
~, 
. ,. . - 
, . , , , , , : , , , i , i i ,  . , t i c  . y-i;:ohu:in Icvcls :is 11; :;isllrctl hy I)iicct' circ-  
. . 
; , , , ; , ; ; , , i;r!,ii0!~5;5 ~ t l ; ,~ j . .>25 . '~  I~~CI.CJSCS l i i  ~ ~ i r i i i ~ b ~ . ' .  
' .. - 
F. , , 
. , : : i : l  , , . ,  o f ; ,  r;.tcs, however, rhlay not :ii\v;i;.s tictc:c;cc! 
r;:circ ;,ccc;:;.;i;cc! tiii. rcjcc,ic.; :cspoiisc. i;., by c h a ~ ~ g c s  In t!;c conce~itralion of aiiy g i v c ~  
>~.lti$Ji.c nixi nssosin:er; i ~ t v c  ii:cl;:;tcii, :he li-,*c,r protein. 
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tl,L. o11iy ~ l , ; l ~ i ~ l i ~ \  w11icIl VJ;IS cor~sis tc~~t ly  
i~ i~ \ . ; i :~< i .  ll~crc;i:,cs i : ~  /I- ntli! y-globulins 
\vc'i.2 oiiiy i ~ l ~ ~ i l s i s t c r ~ t i ~  t l t ~ i l . "  Our slricly 
sl:o\\.cti n i:cncra! incrcasc in all ~lol)r;litl:: 
\y!l~cii III;~!. 1 ) ~ '  rci(~te(1 t o  the  size of the anti- 
;ic'!lic ~ i i l l l ~ ~ l u s ,  aiiicc :lie li;(lr~r:; ii n1)ou: 
t~~ic-tc.nt'i ilic size of thc i~orrn;ll ive: iii tiogs. 
.;. , 
, ;.,% :~,~-r.c.;\sc in cr;-glol),:iiil ill rcr:ni tr ; i l~s- 
:j:.i:!i.< 1 ~ 2 5  furlhcr invcstig;~;,:cl !))r ]Vest nncl 
,.il.n.~~ri\c.rs 3 rd  i o ~ ~ n i l  to hc ,:tic to ;tri i : r -  
<i.~.,.-c iii ilic 11111coi~r0t~iri ?:- ,;.,~sTI. T ~ ~ C S C  
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?.i)i:;.zc oi tiic>sc i)i'o:"in< is stll! u~:scii'!ctl.~:' 
!i~'<t'i,[ \!'<!i'i< ii:i> >\~A!.:cs[<'(~ : . ! : i t  ij<!ril;ii,~ 1 1 1 0 ~ ~  
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~ , , I I I I S C  ; l l l~ i t i i i~ i~;  I I I ) I ~ I I I ~ ~ ; I ~ I  I T - ~ ( T I ~ ~ I I I .  'i.i,ic< 
is >1igqc5tcsci i ~ y  \VII:.!< j'~~ili(% [ i t i i l  i.(l- 
~ v i ~ t . l \ r . ~ . s . ' h h o  sI~o\.vc.~I ;&I)  ir~c.~-c.;isc.(i syi~tiic- 
,is :i11(1 ~ I I ~ I I O * , ? L I *  of n111~11~1iii ;i~ (i, cs!~c:(:i:~lly, 
~ i l ) ~ i i l i ~ ~ c n  ~ f t c l -cxpcrimc-111;1lly irltluc.crl ;d)- 
src.;scs i l l  tlozs. 111 sj)itc o i  thc  ~nnrltc(l v;iri- 
atiolls i l l  ~)lnsilln protcirl sytitl~csis noted, the 
cnncci~trntions of thcsc protcins as tletcr- 
~ i i i ~ w ( i  by routitlc laboratory mctliods showcd 
n-) cllangc except tcrmirially (Fig. 5).  This 
is ;-)crl:.q)s espla;~letl by the fact t1i;~t totnl 
l i r ~ t c i r ~  arlrl a lht in~in lcvcls do riot rcflcct acutc 
~::ct;~l~oiic c!?:trlgcs u.itil late. 
T L  is :ippni-cnt ti-int tlic plasma protein j);,t- 
, ~ ~ 1 . 1  , . ,. iol:oivi~i!; ti)t;11 l i o i i ~ c ~ t s n i ~ s ~ ~ l ; ~ ~ ~ t a ~ i o ~ ~  ~ j f  
i i ic '  liver ~ 1 1 0 ~ ' ~  .i chailgc i ro i l~  norriini. Ctci:- 
~~r;tliz<-il iilcrc;~scs i i ~  gIo!)ttiiti syiiiiic.\is, <*\!I<*- 
(.:;!::\. it- ; I I ~ ( ;  -,-git!I,ti;ii~, ; i r t -  r c i ; t t ~ ~ ~ i  i t !  ; I O I ~ ~  
. . 
~ i i ~ i ~ h ] k ' ~ ' l f l ~  ;i:i!i ~ i ) < ? < . i f i i  [1il;i5tn5 0 ;  i:i~' 111 Il1~i0- 
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, :~;ii;gc*> : ~ I x :  i)rLd);~l)iy :I 1-vsi~It of ~ l ic  i i ~ i l , i l i i -  
,.,. iory ;-rspi)ii::c sci.orlcl;ii.y t o  tiic rcjccLion 
~i?cc.h.inisrn :11i(1 ;1rc i.eI1cc.ic(I i i y  as 
ii~crcnses in thc niucoprotcin fr;~clion. 1\1t)11- 
; i i i~l  . ~ i i ; i  I I ~ ) I  itlogi.cn synthesis rnny also be re- 
:.itcti t o  t!ic scco~:cl;lry inil ;u~~r~lntory ch;~~l:,.cs 
,~i :I] ~ c t ~ t c  ( l < ' j l l ( b i i i ~ ~ ~  i l l  lhc C O I I ~ : . ~  o i  I I I ~ :  
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. ' .  
. < > '  : $  i p c * ~ ,  {;ii<; ~i i i i ~  l,ji'i:<'~t ~ ~ S ~ : ; I I I S  ~ \ f i l i ~ I l  I., :I 
r j , , .  . i;lii .;~!;illi('tl, c \ ~ ~ ; i ~ ' i  I lli? ini-~ci iritrllsc 
;A('\iii~liSC. 
Conclusions 
5i;cJ l\\.j,-lx ;I. i'*i.t s~i:ci '  l i v e r  tr;irlsl)lnril a s  
i i i  l i l t ,  ~ : ~ I I I ~ ' , ~ !  tit);:. 
i i 1 t . 1  , , , I< ,  - 11; c ~ - \ ! ~ ) ~ I I ~ ~ I I  [ > I  L I ~ ~ I ~ C ~ ~ ( I I I  XVC'YC 
8 ,.: i t  ( -$:  I t 1  , I I ; I . ; ; I ~ ~ \ ~ [  : , l ~ i ~ [ i l ~ ~ s i h  of ri1:ICOprO- 
. . 
, , $ .  \ ,  i:( , ~ ; ~ i ~ , , t ~ ~ i i l  s!.ri!l\:,sis I . ; I ~ < ~ S  v*:Y(: 3 
i i i l l i , \  q k , : l  iil,,! ; I   it'^. i i , . ~ ! '  l i ; t l ; G i ~ ' . ~ ; i t .  ' j ' \ l ~ '  
. . 
l ~ o ~ ~ ~ ~ ~ I ~ ~ , ~ ~ i ~ i ~ ~ . i , i ~ i ~ t !  i \ t . .  i:, <;til8t<u(; I ! :  ; \ ! ~ ~ I I ~ I I ~ I I  
; I I I C ~  ;iii~'iii$.l;cii .syili;\t\sis 011 t i w  (1;t: 
; , i i t* r  t r;llI!-;~l:l:lt. 
.\ j~;.u;:i.cssivc I , l , s t s~rc t ivc  J; i l int i icc i s  
n o t c t i  i l l  t::r clot iioilowin; liver- t , ~ ; ~ f i s p ~ ; ~ n t ~ -  
tic,i1 ; is  j~iti;:c(i i ~ y  ~.oi~t inc  li1.c.r iul:c!iotl tests. 
\\',* V \ i , , , ( , , . \  t-I11r ;,\>pr,~<.iati(711 ; I >  :\: r ,  .'; l l ~ , - ) l ? l  s!>orll 
it>r : L , < ~ , I , I ~ - c ~ !  ; ~ \ \ ~ S I ; I I C < C  a ~ i d  i(> lh. IticI1arci .in 
\\'iir;.i~r ictr ,:;iid.iiri-c in  tile n~ucol~rotcir: ari;1lyscs. 
Tol;11 C:. l i i ~ k r n l ,  Jf.I)., 335 icnst I lrlron, C h i c a ~ o  
11; Ill. 
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sit;: ivctl 3 ~ 'c*v i \ s j  is .L 1101cwort1iy ; ~ i I l i r v ~ ~ i l c t ~ t  ;i111! 
;C~~I:, t,lits A t . ( ; i~tr i i ) t~t i~rr  10 tiic SCICIICI: of ; I O I I I ~ ,  
tr;ii~cl)I:c~it;rlion. 
i)r. l<111<;;11 aricl otilcrs linvc :~Iiown tli:~t nni~ii:rI,; 
ivif!~ ~ ~ o ~ ~ i i - ~ t r : ~ ~ ~ s ~ ~ i ; ~ ~ i l t ~ r l  livcrs :ire :II)I' it? c;lrry OII 
111ost of I lie it11 .t-tic,ti+ ascribed to tl~r iivr:r, hiit 
tilr rrport of I l r .  Iiuliral wl~iclr you linve j ~ i s t  11r;irti 
~>:.csclits tllc first ;!ci;~ilctl sturlp of ttic 11i:lsmn prc~I!,iii 
frni:iionx in thc al,i~~i:tl witir livcr l~ornotrnrisr) l ;~~~t 
Siiic.r snmc o i  t11( :~tiinlals iivrtl for I : I I I ~ ( :  tiiaii ? 
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, t ! t b , i ~ <  ;I-,I ~ y . , i t  ; I ;  i s  . , i , l ~ *  , , i i i ~ ~ . I ~ l : ~ t ( ~  irsr ::>, !;,,,,r 
: i , t ~ i  ! , i i t ~ ~ , i ,  1 1 : . , 1 t ~ i . , i \  .>1),i1;1 iivc,t I , , ~ ~ , I I ~ : : . , , , . ; ~ ~ . I I I I ,  
I.;.:!.!: i t t i < ,  ,'I,I. i i ~ t '  ~ ~ ~ ; ? : i i i ~ ~ i l  I i ~ i i r  lice. . i ' i ~ ~ < ,  ~ I I I , ~ .  
! , . ) I %  8 .  i 11  i i , , ; , ~  I s ?  i;., : . ~ , I L I ~ I C  f ~ l i: I I I ~ ~  i c i  i ~ ~ b t  , ~ : ~ . t i ? t :  
. , 
. s : .  i ,  *, ~ r t ; ~ ; , i ~ . . ~ r ; t I t i t i r ~ i j n l  systcrn. 
. ,;. , \ '~ tkr* t i '~ .  *,.:ts: k S!*M:% S I ~ !  tell 1:s \vllcti,rr i,:i e ? f  
..,. t i . < .  ~ ~ ; I < I I : A  lj$.(:.ci:., ..>z,:Iic:,iq \vii;cl; i ' t s  c > l ~ , ~ - r y ~ ~ . ~  
.:<I t o : ~  ; ; I  :iic iivtbr c r  w;tct!;rSr ;lit I;cr:lr.cc of I I , I ~ : ~  
I,; l ~ t c i c  pro:tiiis itii);i;t 1x2 I ~ I C  rctictii(xt~~~oiiii:!~.i: 
s:;rlr,rrl. A tof 
l 8 ; i l l  1, l ~ l ~ l l l  3 r 
11r~11r; rjr 1r5 
l~y~~ '~ ; ; ly r r :n~i ; t ,  
, - 1 , ~ I r ~ t 1 1 ~  i i ; i l  5y5 
o f  i,(.i#.iIl~ fll11 
I I *  1 . ~ 1 -  iv,rr~ 
i:; ,I,!I,,C; ;i:,,iln 
rcticirlrxr~(fr~th(, 
\vc.ck.-, . 1 i ~ r 1  i t  i -  
:!I,-. r r t ~ r ~ ~ I ( w r ~ , l  
l(~l~;:lil r1I' 511rv 
Or1 tlrc fJrl1c. 
:tiw II;IS art CII 
:l~~ir,i;!i's ir~,ii\, 
i c ~ r  liic rcjccl 
rctictrlocnriothc 
a s  6-n~crcnptr  
ncpl~reclomi zec 
:.:.: , . \ !tT!,ii;y liv~,rlv\h t!c>!: * i , t ~ , , ,  Iloi l i \ , ,  :<!z. 
: , \ , I <  I ~ ~ . , , I  <> ( i .~ j ,< ,  ;iij,I i t  I I , . I I , \ ~ ~ J .  ! , , ; t , ~ ,  ; ~ t \ ; n ~  I I I  ..! 
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, , . 
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1 , .  . . , . x ~ < : . i ~ ~ \ \ l i , ~ i ~ t < * ~ l  11, ) :  I 1 1 t ~ 1 . t ~  I I I ; ~ ~  I I S  ;I 
l :~- ,~s!:~. t i  ; ,~vy~::~ii! : io~,i  I>( 111-p;ltI' { I : I I ~ . ~ I O I I  iiy 1 1 1 ~  
rs ! ~ , . : ~ i , ~ t ~ i : t ! ~ ~ ~ : l ~ ~ ~ i i : ~ l  s!.stc111 ov(,r :i i,.t:rio~l o f  (1:lys or 
I!,,,.!,,, . I , I Q ~  ;: i ;  i iit<\~t5~:111< t ~ )  S I ) ~ ~ ' I I ~ : L ~ C  :IS 10 \vII( :~IIs~ 
tilt, rc:i, .~ i a u  i:,:\t!i~<~ii:il sysIc111 11x1y c o ~ i t r i i ~ ~ ~ t c  to t 1 1 ~  
i C ~ ; , . t i t  of s ~ i r v i v , ~ \  o i illc ii\~crlcss ;~II~II~:,,!.  
t ' , ; I  I:,,P ( , i ! , ~~ r  I I ; I ; \ , ~ ,  t11c rctir~~~oct~(iot~~~:li;il systc111 
. ~ i \ ~ )  i. ..i ..; O : I ~ X ) ~ I ! C  c I Y c c ~ ,  i t1  I!:.lt i t  /)l.otrcts I11c 
;~rii~:~,ii 's i ! ~ t \ i \ i ~ l i ~ ; ~ ~ ~ ( y  l q ,  p r o v i ~ l i l l ~  .I I I I ( ~ - ~ I ; I I I ~ S I I I  
f,,: , l , ,~ :,.j,~c:it)ll ,>c l l t~ l l i ,~< , ra~ts .  1~:il.l:l~:lll~: f i 1 C  
r, ::, I I ! ~ , ~ * : ~ ~ ~ < ~ ! : I I ~ ! ~ , I :  -,ysIc:i: wit11 ~ ~ ~ ~ t i t ~ ~ c t a ! ~ t ~ i i I c s  SLICI I  
. . ~ ~ . I I , ~ ~ ~ < . I ~ \ ; ( ~ ~ ) I I ~ ~ I I c  11;is I I I ~ ( ! < :  i t  pt-ssil)!c ior 
: , '  it.( i~:ii;i..(.(i 10~s to live for as lotlfi. :I. .3 i i ~ r ~ i ~ t i t s  
itmii*i\\ii,,: I ~ l i . l l t  , . . t I  1 1 t 1 ~ 1 t r t ~  I ~ , I I I . Z  ,11111 1 r 1 1 . t l  i , 1 , 1 1 1 < r  
* > , I  ; , ! . ~ ~ I I , , I I I ' ; I ,  \?.; , i t , , t 5 .  J V I I ~ I C ~ I I I  < V , I , C : I I I , I , I ~ : ! ,  :!I, 
: , I <  : ] I ,  t11r ~11rvtv;11 i\ 9 il;iyc, o r  I t , , < < .  I , , I I I ~  ;i 
~ I t l l l  I ,  I , <  c , ,  
, '1 .1 I : I ~ I I ~ ~  11111. I I ~  t l l r*  111,xt st(-lt< i t1  t11c I.I( , I , I  
! ~ Y ( , I .  ; I ~ ~ I I I ~ I ~ I ~ ; I I I ~ [ ~ ~ : I I I I ; I I ~ I I I I  will t.o ircrl1 I I I ( ~ I I O , I \  11; 
C , I I I I ~ ~ ~ ~ I I I I ~ I I X  1111: r ~ ~ c i ~ ~ i ( ~ ~ ~ t ,  111 rlllr l :~ l ,~ , r ;~ tory  \VI. 
i ; . ( \ , ~ .  ~ I I I I I I I ~  t11;1t c y l t j x ; ~ ~ ~  is supcrlor t v  ;L v;~r l ( , iy  of 
(sl i~t ,~.  : l l i < : ~ l : ~ t i ~ ~ g  :IKI~II!S ; I I I I I  : i t ~ t i ~ ~ ~ i : i a I ~ o l i t ~ : ~  ill I.C,II- 
1 i i 1  I I l 1011o t r a t11111 t  of s k i  '1'110: 
11(;1noj:r:ifIs IIVI! : ~ I , I ~ I I L  twirc ;IS I ~ I I I K  ill c o ~ t ~ l ~ t i ~ ~ ~ ~ r , l  
;is i11 rotitr<~I ; I I I~I I I ; I~S.  
S1:irzI 11sc11 lotai-l~o(ly i r rxI i :~ t io~i  i l i  ; I I I  ci iort  to 
~ ) r o l o i i ~  1I1c l i fc  of sonit: af  tiicsc ;\nilli;lls wit11 1ivc.r 
t~ ' ; r~~~j i l : i t~ t s ,  l)ul i1111cl1 ICSS proCrcss llns bcc~t tliadc 
igi r11llllitiolli11,q ;cnitil;~ls for hc11;~tic t11at1 for rc~inl  
I I ~ I I ~ ~ ~ ~ ~ ~ I I S ~ ) ~ ; L I I ~ S .  Coli(litio11infi thc rccipicnt of a 
1.o11111j:r:~il nlny l)rovi(lc thc kcy for pcrll~ancnt strc- 
c,,.cs hotilocmfts, thlis ninkitig it ~wssiblc Lo crlrc 
rlisciisc by organ rcplacctncnt. 
